
Many techniques are available for pre ve n t-
ing escape of captive cranes. T h e s e
include tenotomy, tenectomy, wing
clipping, confinement under nets,

amputation, brailing, and vane trimming (Ellis and
Dein    ). The advantages and limitations of each
technique are pre s e n t e d .

Flight Restraint Me t h o d s
Te c h n i q u e sf o rb i rd si n c l u d e : () l i m i t e da m p u t a t i o n
( re m ova lo f a p o rt i o no ft h ew i n g :t h em o s tc o m m o n
f o r mi sp i n i o n i n gw h i c hi n vo l ve s re m ova lo ft h eh a n d )
(Yo u n g    ; S c h w a rt e    ; Se d g ew i c k    ;
Wi l l i a m s o na n d Ru s s e l l    ; Ro b i n s o na n d Bu z i k ow s k i
   ; Os i n s k i ja n d Ta r a n    ; Ma d i l l    ; Wa l l a c ha n d
B o e ve r    ; A m a n d    ) ; () t e n o t o m y ( s e ve r i n gt h e
e x t e n s o r so ft h eh a n d )( S c h ro e d e ra n d Ko c h    ;
Mi l l e r    ) ; () t e n e c t o m y ( re m ova lo f a p o rt i o no ft h e
e x t e n s o r so ft h eh a n d )( S c h w a rt e    ; Se d g ew i c k    ;
Mi l l e r    ; A m a n d    ) ; () p a t a g i e c t o m y ( re m ova l
o ft h ep a t a g i a lm e m b r a n ea n da p p o s i t i o no ft h er a d i u s
a n dh u m e ru s )( Se d g ew i c k    ; Ma n g i l i    ;
Ro b i n s o n    ; Ma d i l l    ) ; () f u n c t i o n a la n k y l o s i s
( fix i n gt h eu l n a ,c a r p a l ,a n dm e t a c a r p a lb o n e sw i t h
s t a i n l e s ss t e e lw i re )( Se d g ew i c k    ) ; () w i n g( f e a t h e r )
c l i p p i n g ( c u t t i n gt h ed i s t a lp o rt i o n so ft h ep r i m a ry a n d
s e c o n d a ry f e a t h e r s ) (Yo u n g    ; S c h w a rt e    ;
Se d g ew i c k    ; Ga n d a la n dA m a n d    ; A m a n d
   ; Ha r r i s o na n d Ha r r i s o n    ) ; () b r a i l i n g ( b i n d-
i n go n ew i n g )( S c h w a rt e    ; Zw a n ka n d De r r i c k s o n
   ; A m a n d    ) ; () va n et ri m m i n g , w h i c h re n d e r s
yo u n gc r a n e s fli g h t l e s sf ro m fle d g i n gu n t i lt h e yc a nb e
s a f e l yw i n gc l i p p e d( w h e nt h e i rq u i l l sa re f u l l yg row n ) ;
a n d () c o n fin e m e n tu n d e r n e t s .

Radical amputation of the wing also renders bird s
flightless, but is seldom used because captive birds are
usually confined for propagation or display purposes,
uses which presumably would be impaired by exten-
s i ve mutilation. One less radical form of amputation,

p i n i o n i n g ( re m oval of all or a portion of the hand,
wing below the wrists) of neonatal chicks, is ro u t i n e l y
p e rformed at the New Yo rk Zoological So c i e t y
( Sh e p p a rd and Bruning    ) .

Recommended Me t h o d s
Pa t u xent and ICF do not use or recommend radical
amputation, tenectomy, patagiectomy, or ankylosis.
We use each of the techniques discussed below.

Netted Pens

Nets are used for birds that are designated for re l e a s e
or for full-winged captive breeders. We re c o m m e n d
using nylon coverings for chain link pens. These pens
a re constructed typically of .-m (-ft) tall chain link.
Nets are supported by -cm (.  -in) plastic-coated
steel cables crossing the pens at approximately .- m
( -ft) intervals. In some pens, interior poles are used
to support netting.

We use .-cm (-in) mesh woven-nylon nets, and
recommend this m e s h s i ze as a maximum. Bi rds held
experimentally under nets with larger mesh have been
occasionally snared in the net and held suspended by
one or both wrists (G. W. Archibald and S. R.
Swengel, ICF, personal communication). With .- c m
(-in) mesh, birds which spring up against the nets
occasionally pass their heads through the mesh and are
momentarily held suspended. Sandhill Cranes pull
f ree under their own weight as do most W h o o p i n g
Cranes. Rare l y, howe ve r, a Whooping Crane is held
suspended until pulled free by a care t a k e r. We have
i n c u r red no known injuries from these incidents, but
b e l i e ve that this problem can be avoided using a
slightly smaller mesh for large cranes.

Netted pens allow birds to be full-winged and
t h e re f o re presumably better able to balance during
copulation. Chances of re p roducing naturally (with-
out art i ficial insemination) are there by incre a s e d .
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In cooler environments where snow or ice storms
a re likely, netted pens, unless heavily braced, can col-
lapse. We recommend either permanent interior
s u p p o rt posts or a sufficiently large work force with
s u f ficient temporary ve rtical support posts to maintain
netted pens during snow or ice.

T e n o t o m y

A veterinarian or other trained person uses a thermo-
c a u t e ry instrument (Fig.  E .) to sever the tendo longa
and destroy the synovial capsule of the wrist (j u n c t u ra
c a r p i). The operation should be performed with a
local anesthetic. We infiltrate the site with - mL of
% lidocaine HCl, wait  min, and fre eze the skin
s u rface with an ethyl chloride spray immediately
b e f o re surgery. Young birds are typically tenotomize d
in the fall of their first ye a r. After tenotomy, the wing
is taped tightly folded for six weeks to promote anky-
losis. A successful tenotomy allows for only limited
wing extension capability (Fig.  E .) .

Some tenotomized cranes are, in a strong wind, still
capable of limited flight. To pre vent the escape of such
b i rds, we clip the primaries of the tenotomized wing
after each molt.

Wing Clipping

Wing clipping is used for birds that will be held fli g h t-
less for at least three years (the normal maximum
amount of time re q u i red between molts), but may be
designated for flight there a f t e r. Two variations of clip-
ping are available. Either all   primaries and most or
all of the distal secondaries from one wing are cut with
scissors (Fig.  E .) or all primaries except the thre e

most distal and all of the secondaries are cut. Bi rd s
with exceptional escape capabilities are wing clipped
m o re extensive l y. Ty p i c a l l y, each rachis is cut about .
cm ( in) from its point of emergence from the
i n t e g u m e n t .

When clipping, s p e c i a l c a re is taken to avoid cut-
ting any feather that is still growing. Profuse and
p rolonged bleeding from the quill occurs if this pre-
caution is not taken. To stop bleeding, the feather
should be pulled from the follicle. To pre vent cutting
the rachis too soon, the wing is spread and the under-
side of the wing is inspected to identify blood quills.
Feathers that are still growing are temporarily va n e
trimmed, as described below, and later clipped when
feathers are hard-penned (i.e., fully grown and free of
blood in the calamus).

Vane Trimming

Vane trimming temporarily grounds birds while their
flight feathers (primaries and secondaries) are grow-
ing. Once the flight feathers are hard-penned, the
rachises are clipped (Fig.  E .) .

In this process (Fig.  E .), a portion of the vanes of
the primaries and the distal three to six secondaries of
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Fig. 11E.2. Wing extension capability in a pro p e rly tenotomize d
b i rd (Jane Nicolich with Greater Sandhill Crane). 
See also Fig. .. Ph oto David H. El l i s

Fig. 11E.1. A tenotomy is perf o rmed on the folded wing with a
t h e rm o - c a u t e ry instrument. Ph oto David H. El l i s



one wing are trimmed with scissors. The rachis and
the feather tip is left untrimmed to pre vent birds in
social groups from striking pen mates with sharp
rachis tips. As illustrated, the outer vane of the five
most distal primaries is left intact to pre vent bre a k a g e
of the rachises. Vanes are usually trimmed when bird s
a re  -  days old.

B r a i l i n g

T h i st e c h n i q u ei su s e df o rt e m p o r a r i l y re s t r a i n i n g fle d g-
l i n g s , fli g h t e da d u l t s ,a n db i rd sd u r i n g s h i p m e n t .
Sh i p p e db i rd sa re u s u a l l yb r a i l e do no n ew i n g . Fo rb i rd s
b r a i l e dl o n gt e r m ,b r a i l sa re c h a n g e dt ot h eo p p o s i t e
w i n ga t re g u l a ri n t e rva l s( u s u a l l ye ve ry t w o we e k s )t o
p re ve n ts t i f f e n i n go ft h ei m m o b i l i ze dw i n g . Ep p e r s o n
(    u n p u b l. )f o u n ds i g n i fic a n tb u t re ve r s i b l ei m p a i r-
m e n ti nw i n ge x t e n s i o nc a p a b i l i t yi nb i rd sb r a i l e do n l y
t w o we e k s . Bi rd st y p i c a l l y re g a i n e df u l l fli g h tc a p a b i l i t y
w i t h i n  t o  we e k so fb r a i l re m ova l .

The p ro c e d u re re q u i res a brail and a rive t i n g
device. The brail is a narrow band of flexible plastic 
cm x  . cm (.  in x   in) and about  mm thick. It

is pre-drilled with holes about  cm apart. We use a
c o m m e rcially available rivet gun to secure the brail.
Leather straps and other riveting or sewing devices can
be readily substituted as long as the conditions for
p roper fit, described next, are met.

When brailing a crane, one caretaker holds the bird
immobile while a second inspects the wing to be cer-
tain that less than  cm of the rachis of each primary is
still filled with blood. If the blood-filled zone in some
of the quills is more extensive than  cm, brailing is
postponed to avoid damage to growing feathers. If the
b i rd is ready to be brailed, the brail is inserted betwe e n
the bases of the third and fourth most distal primaries
(numbers  and ), and the strap is formed into a
loose loop over the patagium. With the wing folded,
the rivet, with one washer on the shaft, is placed
t h rough two of the pre-drilled holes in the brail. By
p robing upw a rd with the free hand, a path is opened
for the rivet to pass between the feathers and thro u g h
a third hole in the brail on the underside of the wing.
The loops above and below the rivet should be about
equal size. The washer is placed on the rivet and fas-
tened. The trailing end of the brail should point
d ow n w a rd and be trimmed to within  cm of the
r i vet. To re m ove a brail, cut the upper loop (Fig.  E .)
and slide the brail off the primaries. The final posi-
tions of the brail, rivet, and body parts are illustrated
in Fig.  E ..
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Fig. 11E.4. A vane-trimmed wing (see also Fig. . ). 
Ph oto David H. El l i s

Fig. 11E.5. Re m oving a pro p e rly fitting brail. Ph oto David H. El l i s

Fig. 11E.3. A wing-clipped wing. Ph oto David H. El l i s



Pro p e r fit is important. If the brail is too loose, it
will slide tow a rd the humerus until the primaries are
f ree; if too tight, it may restrict circulation in the wrist
and hand or cut into the skin. The fit is checked by
placing two fingers in the upper loop on the dorsal
s u rface of the wing. If the fingers slide under easily but
s n u g l y, the fit is good. If the fingers do not slide easily
under the upper loop, the brail should be re m ove d .

Upon release, brailed birds (especially those brailed
for the first time) will stumble or even fall when they
fail to spread the now brailed wing for balance. Also,
during the first   minutes or so after release, bird s
strain at the brail and preen vigorously at the site of
the brail. After a few hours, howe ve r, the birds typi-
cally pay little attention to the brail.

O ver    p reviously brailed cranes have been
released to the wild (see Chapter  D). Many of these
h a ve surv i ved several years after release. Oc c a s i o n a l l y,
a bird shows slight (but long-term) i m p a i rm e n t in its
ability to extend the hand of one wing following a
lengthy brailing period. Such individuals do well in
n o n - m i g r a t o ry flocks, but we suspect that they would
be significantly impaired if migratory. So m e t i m e s
during brailing, the patagium or the integument
b e t ween the primaries is damaged by a brail. Su c h
wounds are rare: only once has a bird been so incapac-
itated by this kind of injury that it was not re l e a s e d .
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Fig. 11E.6. Ra d i o g raph of a brailed wing. Ph oto F. Jo s h ua De i n


